conditions. Symmetric ZrO 2 and metal slabs form the supercell, which therefore contains two identical interfaces. We have calculated the low index (100)/ (100) and (111) 
Interface structure and bonding Figure S1 shows the equilibrium atomic structure of three representative ZrO 2 /Ta interfaces. As can be observed, the shortest bonds and one of the largest density of bonds at the interface, 0.157 bonds/Å 2 , occur for the (100)/(100) orientation, while the (111)/(100) and (3-30)/(1-1-2) interfaces present larger bonds and smaller or similar bond densities 0.137 and 0.160 bonds/Å 2 , respectively.
Hence, the (100)/(100) seems to be stronger. In order to quantify the strength and stability of the lower bound for the actual fracture energy involved in any experiment, since due to dissipative processes, the measured energy will always exceed the ideal value obtained from ab-initio calculations. Moreover, the thermodynamic stability of any ZrO 2 /metal interface is related to the inverse of the interface free energy -the lower the interface energy the higher the stability-.
Therefore, by comparing the Wsep and the γ ZrO2-Ta of different surfaces their relative bonding strength and stability can be determined -for a detailed discussion of the Wsep, the stability of the interface and their correlation with the interface strength 5 . Figure S1 for the ZrO 2 /Ta composite. Opposite, the (111)/(100) and (3-30)/(1-1-2) with larger bonds and smaller or similar densities exhibit smaller Wsep. In addition, Figure S2 shows that the weaker non-polar ZrO 2, interfaces are the more stable, while the stronger polar ones, i.e. (100)/(100) orientations, are less stable in all the energy range of oxygen chemical potential and hence in all the range of experimental conditions. Accordingly, the ZrO 2 /metal composites should exhibit an average moderate interface strength. [5] . Δμ 0 is the difference between the oxygen chemical potential in the ZrO 2 and in the gas phase. It ranges between zero and half the heat of formation of ZrO 2. For a detailed discussion of the interface free energy and its relation to the stability of the interface see ref. [5] .
